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CASE REPORTS
Ureteroarterial fistulas were first reported in the
English literature by Moschowitz in 1908.1 They are
uncommon and are associated with the adherence of
the ureter to an artery, caused by inflammation.
Ureteroarterial fistulas may occur because of abnormal-
ities of the iliac artery (aneurysm, surgical alteration,
trauma, infection, and postradiation changes) or ureter-
al abnormalities (caused by infection, surgery, radiation,
urine leaks, or tumor).2 Moschowitz successfully treat-
ed his patient, a man who underwent bilateral ureteral
lithotomies, with two-point ligation of both hypogas-
tric arteries.1 The management of ureteroarterial fistu-
las was unchanged until almost 60 years later, when
Arap added the use of prosthetic graft replacement of
the iliac artery.3 The patient died despite this innova-
tion. Nine years later, Shultz applied this principle suc-
cessfully in a patient after nephrectomy.4
Complex urologic surgeries often require pro-
longed ureteral stent placements, and there is an
association between the duration of ureteral
catheterization and fistulization.5 The stent acts as a
firm strut, which may transmit arterial pulsations to
a compromised ureter. Pressure necrosis and fis-
tulization can ensue. 
To date, there are at least 60 reports of
ureteroarterial fistulas in the English literature, with
more than half of these reports occurring since the
mid 1980s. In the 1980s, extracavitary bypass graft-
ing, first with surgical ligation, then with radiologic
embolization of the involved vessels, was advocat-
ed.6 In 1996, Kerns reported the first attempt of
endovascular treatment of ureteroarterial fistulas,
with a vein-covered stent.7 In 1998, Gibbons
reported the first use of an expanded polytetrafluo-
roethylene stent-graft for a ureteroarterial fistula.8
We report an additional case of ureteroarterial fistu-
la and iliac pseudoaneurysm, discuss the manage-
ment options, and present an endovascular alterna-
tive to conventional therapy.
CASE REPORT
A 63-year-old male patient with a history of chronic
obstructive pulmonary disease underwent a radical cystec-
tomy, prostatectomy, and orthotopic bladder substitution
for transitional cell carcinoma of the bladder in February
1998. Ureteral stents were present for 3 months.
At a 4-month follow-up examination, he was found to
have a right hydroureter and ureteral stricture, which were
treated by means of a percutaneous nephrostomy tube and
an antegrade stent across the stenosis. When the stent was
removed 3 months later, massive hematuria ensued. The
patient was intubated and hemodynamically stabilized.
Urgent angiography was performed, and a fistula or pseudo-
aneurysm was not revealed initially, but a subtle blush in the
superior gluteal artery was revealed. This was treated with
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microcoil embolization of the involved artery. The patient
stabilized and was discharged without hematuria.
One month after coil embolization, the patient was
readmitted with severe right lower-quadrant abdominal
pain. The patient was afebrile, with a pulse rate of 119
beats per minute, blood pressure of 159/82 mm Hg, and
a respiration rate of 20 beats per minute. The abdomen
was mildly distended, and a well-healed midline incision
was present. Bowel sounds were diminished, and no bruits
were auscultated. The abdomen was soft, with no masses
noted, but with diffuse right-sided tenderness. No guard-
ing, rebound, or rigidity was noted. Mild tenderness of
the right costovertebral angle was also present. The
remainder of his physical examination was unremarkable.
His hemoglobin level on admission was 7.6 g/dL. His
white cell count was normal, without a left shift. The uri-
nanalysis results were positive for microhematuria and
white blood cells. The results of urine and blood cultures
were all negative for infection. A large right perinephric
and pelvic fluid collection, with a density similar to that of
blood, was revealed by means of computerized tomogra-
phy (Fig 1). Pseudoaneurysms of the right common and
external iliac arteries were revealed by means of contrast
arteriography (Fig 2). 
Because of the presence of a “hostile abdomen,” an
endovascular approach was chosen for treatment. A com-
bined team from vascular surgery and interventional radi-
ology performed this procedure in a specialized procedure
room designed for both standard surgical and endovascu-
lar interventions. 
The patient was given routine perioperative antibiotic
coverage of 1 g cefazolin on the way to the operating
room. Two additional doses were given postoperatively.
While the patient was under epidural anesthesia, the left
femoral artery was accessed percutaneously. The right
hypogastric artery was selectively catheterized with an
“over the horn” approach and then embolized with
microcoils to prevent an endoleak via retrograde hypogas-
Fig 1. Computed tomography scan demonstrating per-
inephric and pelvic fluid. Note the hydroureter and the
proximity of the ureteral stent to the iliac artery.
Fig 3. Computed tomography angiogram with three-
dimensional reconstructions demonstrating exclusion of
pseudoaneurysms from the circulation by the stent-graft.
No retrograde flow through the embolized right hypogas-
tric artery is present.
Fig 2. Digital subtraction angiogram demonstrating
pseudoaneurysms of the common and external iliac arter-
ies. The meniscus of the previously embolized superior
gluteal can also be seen.
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tric flow after stent-graft placement. The right common
femoral artery was surgically exposed for the stent-graft
placement and sequentially dilated to the size of 14F.
Intravascular ultrasound scanning (IVUS) was used as a
means of confirming the luminal diameter of the involved
iliac arteries and further localizing the pseudoaneurysms.
The stent-graft, consisting of two Palmaz stents suture-
mounted to an 8-mm expanded polytetrafluoroethylene
graft, was then positioned to occlude the orifices of 
the two pseudoaneurysms. This endoluminal ilioiliac
bypass grafting procedure effectively excluded the pseudo-
aneurysms from the circulation and the adjacent ureter.
The completion computed tomography angiogram is
shown in Fig 3. No evidence of endoleak and the absence
of flow within the pseudoaneurysms was revealed by
means of postprocedural IVUS. In the 12 months after the
procedure, the patient remained free from further pain or
hematuria, with no evidence of infection. 
DISCUSSION
This was an unusual case of an ureteroarterial fis-
tula and right iliac pseudoaneurysm presenting in a
patient after orthotopic bladder substitution. The
etiology of the fistula and pseudoaneurysms remains
elusive, and we can only hypothesize about the pos-
sible cause. Our primary concern was to effectively
rule out infection as an etiology of both the fistula
and the pseudoaneurysms. Because the patient had a
normal white blood cell count, no bacterial or fun-
gal growth in urine and blood cultures, and lack of
systemic manifestations of infection, we felt that an
infectious etiology was unlikely. The patient has
done well for more than a year, confirming our clin-
ical decision.
Our patient was left with a chronic hydronephro-
sis of the right kidney. Despite this, he has maintained
normal renal function, and in light of the described
complications, no further interventions were made.
He will continue to be monitored closely.
We chose an endovascular approach in our patient
because of the location of the pseudoaneurysms and
his extensive earlier retroperitoneal surgery, which
constituted a “hostile” abdomen. Ureteroarterial fis-
tulas are rare, but appear to be increasing in frequen-
cy. More than 60 ureteroarterial fistulas have been
reported in the world’s literature, with half occurring
in the past 10 years.7,8 This increased frequency is
probably multifactorial and may be related to
increased complexity of gynecologic and urologic
surgeries, with a resultant increased frequency and
duration of ureteral stent placement.
Ureteroarterial fistulas have historically been
associated with high mortality rates, as high as 64%
in some reports.7,8 Diagnosis can be difficult and is
often not made until laparotomy, or worse, post-
mortem examination.8,9 Predisposing factors
include intra-abdominal vascular reconstructive pro-
cedures, infections, irradiation, trauma, ureteral
lithiasis, extensive ureteral dissection, diverting uri-
nary conduits, indwelling ureteral stents, or exten-
sive pelvic surgery.1,7 The underlying events leading
to fistula formation are ischemia of the ureter with
necrosis and fistulization. The same factors that
make a patient susceptible to forming ureteroarteri-
al fistulas make an open surgical approach difficult.
The high mortality associated with ureteroarterial
fistulas has been attributed to a delay in diagnosis
and treatment. Increased awareness of the clinical
entity, with more rapid diagnosis and treatment, has
improved results in recent years. Until the 1990s,
open surgery or radiographic embolization were the
only options for treatment of these patients. Direct
open surgical options include primary ligation,
repair of the arterial pathology, or ligation with
bypass grafting. Primary ligation may or may not
require subsequent bypass grafting to prevent
ischemia. Vein patch angioplasty can be used to
repair the vessel in an infected field. Ligation with
extra-anatomic bypass grafting is also an alternative.
Radiologic embolization alone, or with extracavitary
bypass grafting, has also been used.6 Mortality rates
have historically varied greatly with the various treat-
ment options (Table I).
Endovascular stent-grafts provide an innovative
and possibly safer approach. Endovascular stent-
Table I. Mortality rate associated with treatment options
Number Mortalities % mortality
No treatment 11 11 100
Primary repair/graft interposition 13 6 46
Ligation only 8 3 37
Ligation with extra-anatomic bypass grafting 11 2 18
Embolization only 2 1 50
Embolization with extra-anatomic bypass grafting 13 0 0
Endovascular stent-graft 3 0 0
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grafts have been used successfully in the treatment of
various arterial pathologies. There are ongoing clin-
ical trials on abdominal aortic aneurysms, and there
have been numerous reports of their use in thoracic
aneurysms, dissections, atherosclerotic occlusive dis-
ease, traumatic pseudoaneurysms, and arteriovenous
fistulas.10 Although long-term data are not available,
the early results have been promising.
Kerns et al reviewed 24 patients with ureteroarte-
rial fistulas and noted that 10 patients were treated
with balloon or coil embolization and eight patients
required subsequent femorofemoral bypass grafting.7
The success rate for embolization of ureteroarterial
fistulas is not known; however, Pisco et al reported a
success rate of 69% for radiologic embolization of
bleeding hypogastric arteries in patients with pelvic
malignancies.11 In our patient, embolization failed
because there were multiple sites of arterial injury
that were not recognized during the first interven-
tion. These became clinically obvious during the
patient’s second hospitalization for lower abdominal
pain, hematuria, and anemia. For all practical pur-
poses, the patient really had a contained rupture of
the iliac pseudoaneurysms.
An endovascular stent graft approach offers
advantages over open repair or radiologic embo-
lization of the bleeding vessels. First, it occludes the
fistula while maintaining prograde flow in the affect-
ed vessel, obviating the need for further revascular-
ization. Second, it does not put the affected ureter
at any increased risk and potentially helps avoid fur-
ther surgery and the possible resection of this struc-
ture. In addition, potential injury to the bowel, adja-
cent vessels, or other nearby structures that are at
risk during open surgical repair can be avoided,
resulting in a more rapid postoperative recovery. 
There are also potential pitfalls with this approach.
Although the results for Palmaz stents used in the
treatment of iliac artery occlusive disease have been
quite favorable, the long-term patency of stent-grafts
in this setting is unknown. The possibility of throm-
bosis always exists, because of intimal hyperplasia,
progressive atherosclerosis, or the inherent thrombo-
genicity of the stent-graft itself.12 The incidence of
refistulization to the ureter is also currently unknown.
In addition, there is the possibility of graft infection,
with its associated morbidities and mortality. There-
fore, close follow-up is important.
CONCLUSION
Ureteroarterial fistula is a rare, but life-threatening
condition. The same factors that predispose a patient
to its formation make surgical management of this
condition difficult and fraught with complications.
Once the condition is diagnosed, endovascular stent-
graft placement offers an innovative, less-invasive
option in treating ureteroarterial fistula in selected
patients who do not have evidence of underlying infec-
tion. This approach may serve as a safe and practical
alternative in the treatment of these challenging cases.
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